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FAST RESPONSE THERMORESISTIVE 
TEMPERATURE SENSING PROBE 

BACKGROUND OF THE INVENTION 

This invention relates generally to clinical electronic 
thermometers for measuring body temperature by use 
of a temperature sensing transducer. More particularly, 
it relates to an improved electronic thermometer includ 
ing, as the temperature sensing transducer, a thermistor 
which has a low thermal mass for providing a fast re 
sponse time. 

Electronic clinical thermometers are generally di 
vided into two categories-steady state and predictive. 
The steady state or direct reading thermometer pro— 
vides for a gradual rise to the maximum measurable 
temperature as does the common mercury thermome 
ter. However, the temperature measurement is obtained 
in less time than the measurement obtained by the mer 
cury thermometer. The response time usually required 
for the steady state thermometer is about sixty (60) 
seconds as opposed to three (3) to four (4) minutes for 
the mercury device. The predictive electronic clinical 
thermometer measures the rate of increase in tempera 
ture over, typically, ten (10) seconds and thereafter 
predicts or estimates a ?nal temperature value based on 
the rate determined during the initial ten second mea 
surement period. 

Predictive electronic thermometers, such as the 
IVAC 811/821 System, which estimate the ?nal tem 
perature, i.e. before the transducer has actually reached 
a temperature equalized with that of the environment, 
have been implemented to attempt to reduce the time 
necessary for obtaining a ?nal temperature reading. 
This type of thermometer may employ an electronic 
race circuit or some other type of compensation circuit 
which attempts to offset the actual measured tempera 
ture by a factor intended to compensate for the thermal 
time constant of the transducer. In the alternative, these 
thermometers may use numerical techniques provided 
as software algorithms to a built-in microprocessor to 
predict ?nal temperature readings. Nevertheless, the 
problems associated with predicting thermometers are 
that these compensation arrangements and numerical 
predicting techniques do not accurately simulate the 
individually different physiological characteristics and 
responses of different human beings. These thermome 
ters also present problems in their calibration. Gener 
ally, the thermometer is calibrated in an oil or water 
bath which has a much better thermal conductivity than 
the mouth or other body cavity. The compensation 
circuits react differently in oil or water baths rather 
than in the body cavity of the human being to make 
accurate calibration for human use dif?cult or impossi 
ble. 

Steady state clinical thermometers directly measure 
temperature without use of compensation or predicting 
arrangements. Steady state thermometers can be accu 
rately calibrated since the temperature they measure is 
the same temperature as the physiological environment. 
The major disadvantage of prior art steady state ther 
mometers is that they require a predetermined time of 
contact with the environment during which the temper 
ature of the thermometer equalizes with that of the 
environment. 
Many electronic thermometers use thermistors as 

temperature sensing transducers for measuring body 
temperature. In clinical thermometers, a thermistor is 
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2 
attached to a probe and the probe is inserted into a body 
cavity such as the mouth of the human being whose 
temperature is being measured. Once inserted, the 
probe must remain in place for a suf?cient time to per 
mit the thermistor to be heated to the temperature of its 
environment, i.e. body tissue. Measuring the tempera 
ture before the thermistor (or, more accurately, the 
probe in the vicinity of the thermistor) has reached a 
temperature equal to that of the environment will result 
in an inaccurate, typically low, temperature reading. 
Probe preheators have been employed with thermistors 
to speed the response by raising the local temperature of 
the probe in the vicinity of the thermistor. This tech 
nique has been disclosed in the following patents: 

U.S. PAT. NO. INVENTOR ISSUE DATE 

3,025,706 Oppenheim March 20, 1962 
3,729,998 Mueller et al. May 1, 1973 
3,485,102 Glick December, 23, 1979 
3,893,058 Keith July 1, 1975 
3,951,003 Adams October 28, 1975 
4,166,451 Salera September 4, 1979 
4,133,208 Parlanti January 9, 1979 

The amount of time that the probe must remain in the 
body cavity depends on the thermal time constant of the 
thermistor. The thermal time constant is a measure of 
the time required for a particular object to absorb or 
expel a quantity of heat and, therefore, represents a 
measure of the speed with which heat energy can be 
transferred by the object. The thermal time constant of v 
the thermistor is a function of its thermal mass. The time 
constant of the thermistor is generally less than the time 
constant of the probe-on the order of ten (10) times 
less. However, because the thermistor, as disclosed in 
the Oppenheim patent for example, is surrounded by the 
probe, the time required for the thermistor temperature 
to reach steady state body temperature is dependent 
upon the thermal time constant of the probe. This pro 
be/thermistor configuration could result in a response 
time of one (1) minute or more. 
A clinical electronic thermometer, designed to over 

come problems associated with prior art electronic 
thermometers such as inaccuracy due to the insulating 
characteristics of the probe, long thermal time constants 
and the cooling effect of the mass of the probe on the 
body tissue, is disclosed in US. Pat. No. 4,174,631 
which issued to Hammerslag on Nov. 20, 1979. The 
Hammerslag invention includes a thermocouple having 
two dissimilar ?ne metal wires that make direct contact 
with body tissue for providing a true (not predictive) 
temperature reading in less than one minute. Speci? 
cally, the Hammerslag patent shows a thermocouple 
(thermoelectric) type transducer having a low thermal 
mass for providing a fast response which is achieved by 
supporting the thermocouple leads in a hollow tube of 
plastic material and causing the thermocouple junction 
to bridge the open end of the tube so that the thin wires 
and junction are exposed for direct contact with the 
tissue of the human being whose body temperature is to 
be measured. However, since the thermocouple leads 
are exposed, they are readily subject to damage. Also, 
because the tube or probe is open-ended, it may become 
contaminated due to entry of saliva and foreign parti 
cles. 
Another type of thermometer having exposed leads is 

shown in US. Pat. No. 4,250,751 issued to Holzhacker 
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et al. on Feb. 17, 1981. Another temperature sensing 
probe is disclosed and claimed in a pending patent appli 
cation, U.S. Ser. No. 309,667, in the name of Schwarz 
child and having common assignee herewith, now US. 
Pat. No. 4,411,535 issued Oct. 25, 1983. 

Thermistors have been preferred over thermocouples 
for providing temperature measurements in the medical 
environment because they exhibit greater sensitivity in 
the temperature range of interest and because no refer 

‘ ence junction is required as in the thermocouple. Also, 
when using thermocouples, measurement errors may be 
caused by, for example, the Peltier effect wherein one 
thermocouple junction is warmed while the other is 
cooled. This would not occur in thermistor-based tem 
perature sensing probes. 

Accordingly, one object of the invention is to pro 
vide an improved fast response clinical electronic ther 
mometer having a probe for insertion into body cavities. 
An object of the invention is to provide an improved 

fast response clinical electronic thermometer which 
includes both a probe and a thermal sensor assembly 
within the probe having very low thermal mass. 
Another object of the invention is to provide for the 

thermal sensor assembly to make direct contact with the 
body tissue in the body cavity for obtaining a fast tem 
perature measurement without the need for compensat 
ing arrangements such as probe preheators. 
Another object of the invention is to provide a clini 

cal thermometer that produces an accurate (i0.1° C.) 
temperature measurement in less than ten (10) seconds 
once the probe is positioned in the body cavity and 
makes contact with the body tissue. 
Yet another object of the invention is to substantially 

eliminate the problem of contamination by providing a 
closed-end probe. 
A further object of the invention is to minimize dam 

age by enclosing the temperature sensing element and 
associated leads within the hollow tube-like probe 
body. A further object of the invention is to provide an 
improved construction for an inexpensive clinical ther 
mometer. 

SUMMARY OF THE INVENTION 

Disclosed and claimed is a fast response, electronic 
clinical thermometer for measuring body temperature 
which has a probe that includes a hollow-tubular probe 
body and which supports a thermal sensor assembly at 
the temperature sensing end of the probe body. The 
assembly includes a thin, thermally conductive metal 
plate, with a small-diameter wire lead connected 
thereto, electrically connected to a low thermal mass 
temperature sensing element, with a small-diameter 
wire lead connected thereto. The wire leads are dis 
posed in the hollow probe and electrically connected to 
the associated electronic thermometer circuitry. 
The tubular probe body is made of insulating plastic 

material having a low thermal mass at least at its tem 
perature sensing end. The probe has a platform that is 
radially directed toward the longitudinal axis of the 
probe body and which has an opening that is larger than 
the temperature sensing element but smaller than the 
metal plate. The platform supports the metal plate and 
the opening in the platform permits the temperature 
sensing element, which is electrically connected to one 
side of the metal plate, to extend therethrough toward 
the inside of the probe body. The probe body also has a 
flange that substantially surrounds the platform and is 
crimped toward the platform so as to engage the periph 
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4 
eral edge of the metal plate which is supported on the 
platform. This clamping of the thermal sensor assembly 
to the probe body provides a sealed, contaminant-resist 
ant, closed-end probe which permits only the metal 
plate of the thermal sensor assembly and the probe body 
substantially in the vicinity of the metal plate to make 
contact with the tissues of the body for measuring body 
temperature. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a perspective view of the electronic ther 
mometer using the improved probe; 
FIG. 2 is a frontal perspective view of a partially 

cut-away portion of the probe showing the tubular 
probe body and thermal sensor assembly; 
FIGS. 3 and 4 are cross sectional views of the probe; 
FIG. 5 is a cross-sectional view of another embodi 

ment of the probe; and 
FIG. 6 is a perspective view of the thermal sensor 

assembly of either embodiment of the probe. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to FIG. 1, electronic clinical ther 
mometer 10 is shown which includes probe 11 associ 
ated with carrying case 12. The carrying case houses 
the battery and the battery driven electronic circuitry 
(not shown), operating switch 14 and display 16 
adapted to provide a reading of the body temperature 
measured by probe 11. The probe includes thermal 
sensor assembly 30, shown in FIGS. 2 through 6, probe 
body 26 and handle 18 which connects probe body 26 to 
spring-coil cord 20 wherein both are adapted to nest in 
carrying case 12. The spring-coil cord connects the 
electronic circuitry to ?rst and second wire leads, 22 
and 24, which are, as shown in FIGS. 2 through 6, 
electrically connected to thermal sensor assembly 30 as 
described below. The leads are disposed within hollow 
tubular probe body 26. Probe body 26, which is con 
nected to handle 18, may be a permanent part of the 
handle or, preferably, may be adapted for detaching 
from the handle for replacement with another probe. 
When the probe is not in use, it and the coil cord are 
stored in carrying case 12. 

Speci?cally, probe body 26 includes temperature 
sensing end 32 as shown in in FIGS. 2 through 4. The 
probe body, at the temperature sensing end, has a low 
thermal mass and is made of a plastic having a low 
thermal conductivity so as to minimize heat transfer 
from the temperature sensing end toward the handle. 
Plastics having thermal conductivities on the order of 
0.0006 cal/sec/cm./sq.cm./deg.C.° or less are used. 
Many plastic materials are suitable for this purpose, 
such as a polycarbonate or a diacetate such as cellulose 
acetate. High density polyethelenes are peferred. The 
probe body is made of insulating plastic which has, at 
the temperature sensing end, platform 34 directed radi 
ally inward from the probe body towards the probe 
body’s longitudinal axis, LA, as shown in FIGS. 2 and 
4. Platform 34 has opening 36 centrally located therein. 
The probe body also has, at its temperature sensing end, 
deformable ?ange 38 extending outwardly from and 
along the periphery of platform 34 distal to the center of 
opening 36. The peripheral ?ange is deformable for 
reasons given below. 
The thermal sensor assembly, shown in FIG. 6, in 

cludes thin, thermally conductive metal plate 40, prefer 
rably made of coin silver, and a thermoresistive temper 
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ature sensing element such as thermistor 42. The tem 
perature sensing element could also be a thermocouple 
or a semiconductor device such as a diode. Plate 40 has 
outer surface 400 and inner surface 401'. Thermistor 42 is 
a hard, ceramic-like device composed of a compressed 
and sintered mixture of metallic oxides of manganese, 
nickel, cobalt, copper magnesium, titanium and other 
metals. The thermistor may be shaped into a bead, rod, 
disk, washer or other form. If the thermistor were in the 
shape of a bead, the metal plate could protrude outward 
at its center away from the probe body forming substan 
tially a bell-shaped structure such that the thermistor 
bead would be soldered or welded or otherwise secured 
by epoxy to the inside of the bell-shaped protrusion. 
However, the metal plate having the bell-shaped pro 
trusion would be clamped to the probe body as de 
scribed below. In the present embodiment, the thermis 
tor is shaped into a square chip having silver metal 
deposited on top and bottom square surfaces 42t and 
4211, respectively. The thermistor has a low thermal 
mass (calories/0c) which is a function of its mass and its 
speci?c heat or thermal capacity. Wire lead 22 is electri 
cally connected to inner surface 401' of metal plate 40 
and wire lead 24 is electrically connected to thermistor 
42. Thermistor 42 is substantially centrally positioned 
on and electrically connected to inner surface 40i of 
metal plate 40. 

Probe body 26 at temperature sensing end 32, is 
adapted to receive and support thermal sensor assembly 
30. Speci?cally, platform 34, having opening 36 which 
is larger than thermistor 42 and smaller than metal plate 
40, receives and supports at least the peripheral edge of 
inner surface 401' of metal plate 40. Deformable flange 
38 is crimped toward platform 34 and engages the pe 
ripheral edge of outer surface 400 of metal plate 40. As 
a result, the thermal sensor assembly is clamped and 
sealed to the probe body producing a contaminant 
resistant, closed-end probe, at least at the temperature 
sensing end. In other words, only outer surface40o of 
metal plate 40 and at least a portion of probe body 26 is 
permitted to make contact with the tissues of the body 
cavity in which the probe is inserted for measuring 
body temperature. 
The plastic probe body, within close proximity to 

temperature sensing end 32, has a wall thickness of 
approximately 9 mils. The thickness of the wall may 
increase from the vicinity of the temperature sensing 
end toward the handle. However, the temperature sens 
ing end of the probe body must be thin in order to 
provide for a low thermal mass and yet have suf?cient 
rigidity to support the thermal sensor assembly. 
The platform, which extends radially inwardly from 

the probe body as described above, has a thickness of 
approximately 7 mils and the ?ange, which protrudes 
outwardly from the platform as described above, has a 
thickness of approximately 1 mil. The height of the 
?ange with respect to the surface of the platform from 
which it extends is approximately 8 mils. The size of the 
opening in the platform, if circularly formed, is approxi 
mately 50 mils in diameter although it is understood that 
the opening may be of substantially any shape. 
The diameter of the metal plate, if circularly shaped, 

is approximately 90 mils and the thickness of the plate is 
approximately 2 mils. It is understood that the metal 
plate may be of any shape although the thickness is 
critical to provide for a low thermal mass. Of course the 
shape and size of the metal plate is determined by the 
shape and size of the enclosure de?ned by the ?ange 
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6 
which extends outwardly substantially along the pe 
riphery of the platform as described above. It is critical 
to the successful operation of the thermometer that the 
metal plate ?t snugly against the ?ange so as to substan 
tially seal off the hollow interior of the probe body from 
the exterior environment. As described above, the 
?ange is crimped toward the platform which supports 
the metal plate thereby clamping the metal plate to the 
temperature sensing end of the probe body so as to 
produce a contaminant-resistant, closed-end probe. 
FIG. 3 shows the ?ange before crimping. FIG. 4 shows 
the ?ange after crimping. The platform is dip coated 
with a sealant prior to crimping to provide a form-in 
place gasket that receives the metal plate to assure that 
the hollow interior of the probe body is completely 
sealed off subsequent to crimping the ?ange toward the 
platform. 
The size of the thermistor is approximately 20 mils on 

each side and approximately 5 mils thick and was com 
mercially obtained from Ametek. The thermistor, as 
known in the art, decreases its resistance by approxi 
mately four (4) to six (6) percent per degree Celsius 
(°C.) rise in temperature in accordance with the follow 
ing non-linear relationship. 

where R is the resistance of the thermistor at a specific 
temperature T (in degress Kelvin), To is a reference 
temperature (in degrees Kelvin) and B is the thermistor 
temperature coefficient. In this embodiment, the tem 
perature coef?cient is approximately 3940 at least in the 
temperature range of from 35° C. to 41° C. Rois approx 
imately 5680 ohms at approximately 38° C. The effect of 
thermistor self-heating is reduced by limiting the 
amount of current used in measuring the resistance of 
the thermistor. The power dissipation of the thermistor 
is about one (1) milliwatt so as to minimize measurement 
errors and provide for an accuracy of approximately 
plus or minus 0.1° C. of the steady state temperature 
value. . 

As described above, the thermistor is electrically 
connected to the metal plate on plate inner surface 40L‘ 
Speci?cally, the thermistor is substantially centrallyv 
positioned on the inner surface of the metal plate where 
it is soldered or welded. The thermistor is also substan 
tially centrally positioned with respect to platform 
opening 36. The response time, as measured from the 
moment that the temperature sensing end of the probe 
comes in contact with the body tissue until substantially 
the maximum steady state temperature measurement is 
determined and displayed on display 16, is less than ten 
seconds. In fact, a three (3) second response time has 
been experimentally obtained. To ensure a fast response 
of this magnitude, the thermistor, having substantially 
the size described above, must be positioned and electri 
cally connected to the metal plate within substantially a 
27 mil radius as measured from the center of the metal 
plate. Furthermore, wire lead 22 must also be electri 
cally connected to the metal plate within the same ra 
dial distance from the center of the plate. Wire lead 24 
is electrically connected to the exposed, silver coated 
surface of the thermistor once the thermistor has been 
connected to the metal plate. 
The wire leads, 22 and 24, are small diameter and 

selected to be of very low thermal mass. The wire leads 
are #41 magnet wire made of polythermalese or poly 
urethane. Exposed ends of wire leads 22 and 24 may be 
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welded to the metal plate and thermistor, respectively, 
as shown in FIG. 6. The fragile wire leads are disposed 
within and supported by the tubular probe body. The 
plastic probe body acts as an insulator for the wire leads 
since they are not exposed to the environment on the 
outside of the probe body. Each wire lead is secured to 
the interior wall of the probe body, in the vicinity of the 
end opposite the temperature sensing end of the probe, 
by an adhesive such as Hardman’s Epocap #3195 epoxy 
or TRA-CON’s BA-FDA-Z epoxy. The epoxy provides 
strain relief for the wire leads if tension is applied to the 
wires when the probe is being used. 

In summary, thermistor 42, having a low thermal 
mass, is centrally positioned and electrically connected 
to the inner surface 401' of metal plate 40. Wire leads 22 
and 24 are electrically connected to metal plate 40 and 
thermistor 42, respectively, to provide for electrical 
connection of the thermal sensor assembly 40 to the 
electronic circuitry (not shown). 

Inner surface 401' of metal plate 40 is received and 
supported by platform 34 within the area encompassed 
by deformable flange 38. The metal plate completely 
covers opening 36 in platform 34. The opening permits 
thermistor 42 and wire leads 22 and 24 to extend there 
through into hollow tubular probe body 26 once the 
metal plate is snugly ?tted into position on the platform. 
The portion of the deformable ?ange that extends 
above outer surface 400 of the metal plate 40 is crimped 
toward the outer surface of the plate for sealingly en 
gaging the peripheral edge of the outer surface of the 
metal plate. The thermal sensor assembly is now 
clamped to the temperature sensing end of the probe 
body thereby forming a contaminant-resistant, closed 
end temperature probe which permits only the outer 
surface of the metal plate of the assembly and, at least, 
a portion of the probe body to make contact with the 
tissues of the body for measuring the temperature 
thereof. 
The temperature sensing end of the probe body, after 

the thermal sensor assembly is received by the platform, 
but prior to crimping, is dip coated with a sealant, 738 
RTV. Thereafter, the ?ange is crimped as described 
above by a warm forming process. Coating of the outer 
surface of the metal plate and ?ange provides additional 
protection against contamination if the probe is to be 
used more than once. The probe is designed to with 
stand an air pressure of 1.0 psi applied to the end oppo 
site the temperature sensing end. In other words, no air 
leak is observed at the temperature sensing end of the 
probe which is submerged in water when the above 
pressure is applied to the opposite end. Use of epoxies 
and sealants in the construction of the probe is mini 
mized in order to help produce a fast response ther 
mometer. 
Another embodiment having temperature sensing 

end 320 is shown in FIG. 5. This embodiment provides 
for cup-like member 50 as part of the temperature sens 
ing end of hollow tubular probe body 26a. The cup-like 
member serves as a cap covering one end of the probe 
body. The cup-like member includes deformable ?ange 
38a and platform 340 which receives and supports ther 
mal sensor assembly 300 in the manner described above 
for probe body 26 and thermoresistive assembly 30. 
Plaftorm 340 has opening 36a. The thermal sensor as 
sembly in this embodiment includes metal plate 400, 
thermistor 42a and wire leads 22a and 24a, all posi 
tioned and electrically connected in the manner de 
scribed above for thermal sensor assembly 30. Cup-like 
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member 50 is received by and ?ts snugly around a por 
tion of probe body 260 in coaxial relation to one an 
other. Cup-like member 50 includes rib 50' which makes 
contact with leading edge 54 of tubular probe body 26a 
to restrict the longitudinal movement in one direction of 
member 50 with respect to probe body 26a. 

In another embodiment, the temperature sensing ele 
ment would be a thermocouple. Both junctions of the 
thermocouple that would provide for the tem 
perature—dependent potential or contact potential, 
would be electrically connected, either by soldering or 
welding, to the metal plate which was described above. 
The measuring junction of the thermocouple would be 
connected to one side of the metal plate substantially in 
the manner described above for the thermistor for pro 
viding a contaminant-free thermometer in which the 
temperature sensing element would also not be easily 
damaged. 

Furthermore, it is obvious to one skilled in the art to 
combine the thermometer of the present invention to 
electronic circuitry used in predictive type thermome 
ters. The temperature sensing element may include the 
thermistor or the thermocouple in the manner described 
above for each. 

While there has been described herein the embodi~ 
ments of the invention, it is desired to cover in the ap 
pended claims all such modi?cations as fall within the 
true spirit and scope of the invention. 
What is claimed is: 
l. A fast response, electronic clinical thermometer for 

measuring body temperature having a probe with a 
temperature sensing end comprising: 

a thermal sensor assembly including a thin, thermally 
conductive metal plate member having a periph 
eral edge and outer and inner surfaces, a tempera 
ture sensing element having a low thermal mass 
and electrically connected and disposed in temper 
ature responsive relationship with said conductive 
metal plate member on said inner surface, a ?rst 
small diameter wire lead electrically connected to 
said inner surface of said metal plate member and a 
second small diameter wire lead electrically con 
nected to said temperature sensing element, said 
leads disposed within said probe, and 

a probe body comprising a hollow tubular member of 
electrically insulating plastic material having a low 
thermal mass, said tubular member having a radi 
ally inwardly directed platform de?ning a central 
opening larger than said temperature sensing ele 
ment and smaller than said metal plate member, 
said platform supporting the peripheral edge on 
said inner surface of said plate member, said tubular 
member further de?ning a deformable peripheral 
flange surrounding said platform and crimped 
toward said platform to sealingly engage the pe 
ripheral edge of said plate member for clamping 
said assembly to said probe body producing a con 
taminant-resistant, closed-end probe which permits 
only said outer surface of said metal plate member, 
which is in direct conductive contact with said 
temperature sensing element, and at least a portion 
of said probe body, to make contact with the tissues 
of the body for measuring body temperature. 

2. The electronic clinical thermometer of claim 1 in 
which the thickness of said probe body at said tempera 
ture sensing end is approximately 9 mils to provide for 
a fast response. 
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3. The electronic clinical thermometer of claim 1 in 
which the thickness of said metal plate member is ap 
proximately 2 mils to provide for a fast response. 

4. The electronic clinical thermometer of claim 1 in 
which the size of said temperature sensing element is 20 
mils by 20 mils by 5 mils to provide for a fast response. 

5. The electronic clinical thermometer of claim 1 in 
which said temperature sensing element is a thermore 

sistive element. 
6. The electronic clinical thermometer of claim 5 in 

which said thermoresistive element is a thermistor. 
7. The electronic clinical thermometer of claim 6 in 

which the temperature coefficient of said thermistor is 
approximately 3940 in the temperature range of 35° C. 
to 41° C. 

8. The electronic clinical thermometer of claim 7 in 
which said thermistor is welded to said metal plate 
member to provide for a fast response. 
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9. The electronic clinical thermometer of claim 8 in 

which said thermistor is soldered to said metal plate 
member to provide for a fast response. 

10. The electronic clinical thermometer of claim 1 in . 
which said outer surface of said plate member and said 
flange are coated by a sealant to provide for additional 
resistance to contamination. 

11. The electronic clinical thermometer of claim 10 in 
which said sealant is 738 RTV. 

12. The electronic clinical thermometer of claim 1 in 
which said ?ange is crimped by a warm forming pro 
cess. 

13. The electronic clinical thermometer of claim 1 in 
which said temperature sensing element is a thermo 
couple. 

14. The electronic clinical thermometer of claim 1 in 
which said temperature sensing element is a semicon 
ductor device. 

15. The electronic clinical thermometer of claim 14in 
which said semiconductor device is a diode. 

ll * * * * 
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